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DETAILED ACTION 

Claim Objections 

Claim 14 is objected to because of the following informalities. Claim 14 recites a 
limitation of "by at least on of the lead segments" which should be by at least one of the lead 
segments. Appropriate correction is required. 



Claim Rejections -35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1 and 13 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 1 recites a unclear limitation of ". . . a plurality of electrical contacts arranged so 
that at least some of the contacts extend through the substrate having an exposed bottom surface 
on the bottom surface of the substrate ... u It is pointed out the instant invention does not 
disclose the arrangement of the electrical contacts defines the structure of some of the contacts. 
What is actually disclosed is that a center portion in Fig. 5B does not make an electrical contact 
since the center portion is a die pad while rest of the contacts working as an electrically 
conductive bump. 

Claim 13 recites an unclear limitation of "a two dimensional microarray of rows and 
columns each comprised of at least one of the contacts and rows." It is confusing how the 
contacts arranged in columns and rows comprise one of the contacts and rows. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3-7, 9-12, 14-16, 18-20, 22-23, 31-33, 35-36 and 40-41 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Huang (US 6384472) in view of Lee (US 6713322). 

Regarding claim 1, insofar as understood, Fig. 5 of Huang shows a substrate panel 
[Fig. 10] for use in semiconductor packaging, comprising: 

a lead-frame panel [602 in Fig. 10], including an array of device areas, each device area 
having a plurality of contacts exposed on a bottom surface of the substrate panel, 

a plurality of wire bonding landings [106] exposed on a top surface of the substrate panel, 

lead segments [104] that electrically couple selected wire bonding landings to associated 
electrical contacts [col. 4, lines 31-32]; and 

a dielectric material [124] that fills spaces [122] between adjacent lead segments [col. 3, 
lines 54-56] wherein a top surface of the dielectric layer is substantially coplanar with the top 
surface of the substrate and the wire bonding landings, and a bottom surface of the dielectric 
layer is substantially coplanar with the bottom surface of the substrate panel and the electrical 
contacts thereby forming a substrate having substantially planar top and bottom surfaces. 

Fig. 5 of Huang shows most aspect of the instant invention except "a plurality of 
electrical contacts arranged so that at least some of the contacts extend through the substrate 
having an exposed bottom surface on the bottom surface of the substrate." Fig. 8 of Lee shows 
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an lead frame configuration wherein the portion [6b] extending through the substrate (having the 
same thickness of the lead frame) with an exposed bottom, and the electrical contact is made 
(through a wire connection from the semiconductor device [20]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Lee into the device of Huang in order to have a 
plurality of electrical contacts extending through the substrate to exposed bottom surface of the 
substrate for an condense electrical connection. 

Regarding claim 3, Fig. 8 of Lee shows a semiconductor device wherein the wire bonding 
landings [10a, 10c] are thinner than the substrate panel, such that the wire bonding landings are 
not exposed on the bottom surface of the substrate panel and therefore, the dielectric material of 
the substrate is formed underneath the landing to give support to the wire bonding landings said 
support being sufficient to structurally reinforce the landings d-using a wire bond process. 

Regarding claim 4, Fig. 5 of Huang shows at least selected portions of the lead segments 
are thinner than the substrate panel such that the selected portions of the lead segments are not 
exposed on the bottom surface of the substrate panel. 

Regarding claim 5, Fig. 10 of Huang shows the device areas are arranged in at least one 
two dimensional array such that the substrate has at least two dimensional array of device area. 

Regarding claim 6, Fig. 5 of Huang shows the most aspect of the instant invention except 
"the lead-frame further comprises a matrix of tie bars, the tie bars being positioned between 
immediately adjacent device areas in the two dimensional array of device areas and configured to 
support the lead segments." Fig. 1 1 of Lee shows a semiconductor device wherein the 
lead-frame [100] further comprises a matrix of tie bars [4], the tie bars being positioned between 
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adjacent device areas in the two dimensional array of device areas and configured to support the 
lead segments [col. 3, lines 34-37]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Lee into the device of Huang in order to have a matrix 
of tie bars positioned between adjacent device areas in the two dimensional array of device areas 
and configured to support the lead segments for a secure package configuration. 

Regarding claim 7, Fig. 5 of Huang shows each device area further includes a die attach 
pad [102], the die attach pad being exposed on the top surface of the substrate panel. 

Regarding claim 9, it is obvious that at least one of the wire bonding landings is 
electrically coupled to the die attach pad by a lead segment since Fig. 5 of Huang shows the wire 
bonding landings and the die pad are a portion of the same lead frame [100]. 

Regarding claim 10, Fig. 8 of Lee shows a semiconductor device wherein "at least one of 
the contacts [6] is located between the wire bonding landings [10] and the die attach pad [8]. 

Regarding claim 1 1, Fig. 5 of Huang shows a substrate panel [Fig. 10] for use in 
semiconductor packaging, comprising: 

a lead-frame [602 in Fig. 10] panel including a two dimensional array of device areas, 
each device area having, 

a plurality of contacts exposed on a bottom surface of the substrate panel a plurality of 
wire bonding landings [106] exposed on a top surface of the substrate panel, and 

lead segments [104] configured to electrically couple selected wire bonding landings to 
associated contacts [col. 4, lines 31-32]; and 
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a dielectric material [124] that fills spaces [122] between adjacent lead segments and 
underlies at least a portion of each of the wire bonding landings, wherein a top surface of the 
dielectric material is substantially coplanar with the top surface of the substrate panel and the 
wire bonding landings, and a bottom surface of the dielectric material is substantially coplanar 
with the bottom surface of the substrate panel and the lead contacts; and 

wherein at least some of the wire bonding landings are thinner than the substrate panel, 
such that the thinner wire bonding landings are not exposed on the bottom surface of the 
substrate panel, and at least selected portions of the lead segments are thinner than the substrate 
panel such that the selected portions of the lead segments are not exposed on the bottom surface 
of the substrate panel. 

Fig. 5 of Huang shows the most aspect of the instant invention except "the contacts are 
arranged in a microarray configuration." Fig. 4 of Lee shows a semiconductor device wherein 
the contacts are arranged in a microarray configuration. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Lee into the device of Huang in order to have the 
contacts arranged in a microarray configuration for a compact packaging. 

Regarding claim 12, Fig. 5 of Huang shows each device area further includes a die attach 
pad [1 02], the die attach pad being exposed on the top surface of the substrate panel. . 

Regarding claim 14, it is inherent/obvious that at least one of the wire bonding landings is 
electrically coupled to the die attach pad by at least on of the lead segments since Fig. 5 of 
Huang shows the wire bonding landings and the die pad are a portion of the same lead frame 
[100]. 
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Regarding claim 15, Fig. 5 of Huang shows a packaged integrated circuit, comprising: 
a substrate [600 in Fig. 10] including a plurality of contacts exposed on a bottom surface, 
a plurality of wire bonding landings [1-6] exposed on a top surface, lead segments[104] 
electrically coupling the wire bonding landings to associated lead contacts and a first dielectric 
layer [124] that fills spaces [122] between adjacent lead segments and fills space under the wire 
bond landings, wherein a top surface of the dielectric layer is substantially coplanar with the top 
surface of the substrate and the wire bonding landings, and a bottom surface of the dielectric 
layer is substantially coplanar with the bottom surface of the substrate panel and substantially 
coplanar with said contact surfaces thereby forming a substrate having substantially planar top 
and bottom surfaces; 

a die [130] mounted on the substrate, the die having a plurality of bond pads configured 
for electrical connection [through wire 140] to the wire bonding landings; 

a plurality of connectors for electrically connecting the plurality of bond pads to 
associated wire bonding landings [col. 4, lines 31-32]; and 

a second dielectric layer [a transparent material in the space 126; col. 4, lines 61-63] that 
encapsulates the die and the plurality of connectors and covers at least a portion of the top 
surface of the substrate. 

Fig. 5 of Huang shows the most aspect of the instant invention except "contacts 
configures for electrical contacts underneath the substrate." Fig. 1 1 of Lee shows a 
semiconductor device wherein contacts configures for electrical contacts [6b] underneath the 
substrate 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Lee into the device of Huang in order to have contacts 
configured for electrical contacts underneath the substrate for a compact packaging. 

Regarding claim 16, Fig. 5 of Huang shows the first (124 between the gaps) and second 
dielectric layers (126) are not integrally formed however, fails to show "the first and second 
dielectric layers are formed from substantially the same materials." Fig. 10 of Lee shows a 
semiconductor device wherein the first and second dielectric layers are formed from substantially 
the same materials [26; a sealing material]. It would have been obvious to one of ordinary skill 
in the art at the time of the invention was made to incorporate the teachings of Lee into the 
device of Huang in order to have the first and second dielectric layers formed from substantially 
the same materials to reduce the processing steps. 

Regarding claim 18, Fig. 8 of Lee shows a semiconductor device wherein the wire 
bonding landings [10a, 10c] are thinner than the substrate panel, such that the wire bonding 
landings are not exposed on the bottom surface of the substrate panel 

Regarding claim 19, Fig. 5 of Huang shows at least selected portions of the lead segments 
are thinner than the thickness of the lead-frame, such that the selected portions of the lead 
segments are not exposed on the bottom surface of the substrate. 

Regarding claim 20, Fig. 8 of Lee shows a semiconductor device wherein a die attach pad 
[8] surrounded by the lead contacts [6], 

Regarding claims 22, it is inherent/obvious that at least one of the wire bonding landings 
is directly electrically coupled (through the direct connection to the landing portion of the lead 
frame) to the die attach pad (through the direct connection to the landing portion of the lead 
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frame) by only an additional lead segment since Fig. 5 of Huang shows the wire bonding 
landings and the die pad are a portion of the same lead frame [100]. 

Regarding claim 23, Fig. 8 of Lee shows at least one of the contacts [6b] is located 
betweenthe wire landings and the die pad. 

Regarding claim 31, Fig. 8 of Lee shows a semiconductor device wherein the wire 
bonding landings (the portion of the lead frame with a wire connection) are located radially 
further from a center of their associated device area than their associated contacts and wherein 
the substrate panel has substantially planar top and bottom surfaces with the wire bond landings 
and the lead segments being exposed on the top surface of the substrate not the bottom surface of 
the substrate. 

Regarding claims 32 and 33, Fig. 9 of Lee shows at least some of the wire bonding 
landings have a width that is wider than an immediately adjacent portion of their associated lead 
segments and a thickness that is substantially the same as their associated lead segments, 
therefore the increased width of said wire bonding landings facilitates wire bonding to said 
landings. 

Regarding claim 35, Fig. 5 of Huang shows the package is a lead frame based micro array 
package. 

Regarding claim 36, Fig. 5 of Huang shows the most aspect of the instant invention 
except "the contacts are arranged in a microarray configuration." Fig. 4 of Lee shows a 
semiconductor device wherein the contacts are arranged in a microarray configuration. 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Lee into the device of Huang in order to have the 
contacts arranged in a microarray configuration for a compact packaging. 

Regarding claims 40 and 41, Fig. 5 of Huang shows a substrate panel wherein at least one 
of the wire bonding landings includes a support footing (a portion of the landing 106 below the 
molding 124) below that extends downward from the bottom surface of said wire bonding 
landings, each footing configured to support the landing during a wirebonding process and 
configured to have an exposed surface that is substantially coplanar with the bottom surface of 
the substrate panel. 

Claims 8 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huang 
and Lee as applied to claim 7 above, and further in view of Chien-Hung et al. (US Pat. Pub. 
2003/006055), hereinafter Chien-Hung. 

Regarding claim 8, the combined teachings of Huang and Lee show the most aspect of 
the instant invention except "the die attach pad has a plurality of posts exposed on the bottom 
surface of the substrate panel." Fig. 1 of Chien-Hung shows a semiconductor wherein "the die 
attach pad [130] has a plurality of posts [132] exposed on the bottom surface of the substrate 
panel." 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Chien-Hung into the device of Huang and Lee in order 
to have the die attach pad with a plurality of posts exposed on the bottom surface of the substrate 
panel/a lead frame to improve the mounting capability to a circuit board. 
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Regarding claim 38, Fig. 8 of Lee shows the plurality of contacts and the plurality of 
posts exposed on the bottom surface of the substrate panel are arranged in a micro array. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Huang and Lee as 
applied to claim 12 above, and further in view of Chien-Hung. 

Regarding claim 13, insofar as understood, Fig. 5 of Huang shows the most aspect of the 
instant invention except "the contacts surround the die attach pad, and wherein the die attach pad 
has a plurality of posts exposed on the bottom surface of the substrate panel, the contacts and the 
posts being arranged in a two dimensional array." Fig. 8 of Lee shows a semiconductor device 
wherein the contacts [6] surround the die attach pad [8] while arranged in a two dimensional 
array. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Lee into the device of Huang in order to have the 
contacts located between the wire bonding landings and arranged in a two dimensional array to 
form a ground contact as taught by Lee. 

The combined teachings of Huang and Lee shows the most aspect of the instant invention 
except "the die attach pad has a plurality of posts exposed on the bottom surface of the substrate 
panel, the posts being arranged in a two dimensional array." Fig. 1 of Chien-Hung shows a 
semiconductor wherein the die attach pad [130] has a plurality of posts [132] exposed on the 
bottom surface of the substrate panel and arranged in a two dimensional array. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Chien-Hung into the device of Huang and Lee in order 
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to have the die attach pad with a plurality of posts exposed on the bottom surface of the substrate 
panel [a lead frame] and arranged in a two dimensional array to improve the mounting capability 
to a circuit board. 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Huang and Lee as 
applied to claim 20 above, and further in view of Chien-Hung. 

Regarding claim 21, the combined teachings of Huang and Lee show the most aspect of 
the instant invention except "the die attach pad has a plurality of posts exposed on the bottom 
surface of the substrate." Fig. 1 of Chien-Hung shows a semiconductor wherein the die attach 
pad [130] has a plurality of posts [132] exposed on the bottom surface of the substrate/a lead 
frame. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Chien-Huang into the device of Huang and Lee in order 
to have the die attach pad with a plurality of posts exposed on the bottom surface of the 
substrate/a lead frame to improve the mounting capability to a circuit board. 

Claims 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huang and 
Lee as applied to claim 36 above, and further in view of Murtuza et al. (US 6849944), 
hereinafter Murtuza. 

Regarding claim 37, the combined teachings of Huang and Lee show the most aspect of 
the instant invention except "the plurality of contacts arranged as a microarray are patterned in a 
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ball grid array (BOA) configuration." Fig. 2 of Murtuza shows a semiconductor with the 
plurality of contacts arranged in a ball grid array (BOA) configuration. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Murtuza into the device of Huang and Lee in order to 
have the plurality of contacts patterned in a ball grid array configuration to improve an underfill. 

Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Huang, Lee and 
Chien-Hung as applied to claim 38 above, and further in view of Murtuza. 

Regarding claim 39, the combined teachings of Huang, Lee and Murtuza show the most 
aspect of the instant invention except the contacts and posts on the bottom surface of the 
substrate panel are arranged in a BOA pattern." Fig. 2 of Murtuza shows a semiconductor with 
the plurality of contacts arranged in a ball grid array (BOA) configuration. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Murtuza into the device of Huang, Lee and Chien- 
Huang in order to have the plurality of contacts patterned in a ball grid array configuration to 
improve an underfill. 

Response to Arguments 
Applicant's arguments filed September 8, 2005 have been fully considered but they are 
not persuasive. The rejection stands, modified only to accommodate the amendments made to the 
claims by Applicant. New rejections are made in response to Applicant amended claims. 
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In addition, Examiner presents the remarks below in response to Applicant's arguments. 

The Applicant's argument on the rejection under 35 U.S.C. 112 does not appear to be 
convincing. Applicant does not provide any factual support either with prior art or knowledge 
known to one skilled in the art. Furthermore, the instant invention explicitly discloses that a final 
product is encapsulated. See paragraph [0020], in particular [0021]. However, the rejection under 
35 U.S.C. 1 12 is withdrawn assuming that the instant invention recites an intermediate product. 

It is pointed out that the instant invention does not disclose "contacts . . . arranged in a 
microarray configuration." The instant invention discloses that micro-array configuration of the 
devices on the lead frame panel. 

Applicant further argues that "Huang also does not teach a 'top surface of the dielectric 
material is substantially coplanar with the top surface of the substrate panel and the wire bonding 
landings'. " It is pointed out that the instant invention recites that "a dielectric layer that fills 
spaces between the adjacent lead segment." And Huang show that the dielectric material 
between the lead segment is coplanar with the top surface of the substrate panel and the wire 
bonding landings. Note that the molding layer 124 of Huang is not a dielectric layer between the 
lead segment. 

Applicant further argues that a tie bar in the Lee's reference does not meet the claim 
limitation. It is pointed out that Figures of the instant invention do not disclose tie bar in the 
embodiment of the instant invention. The instant invention discloses that prior art has the tie bars 
which is shown within the device. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junghwa M. Im whose telephone number is (571) 272-1655. The 
examiner can normally be reached on MON.-FRI. 8:30AM-5:OOPM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on (571) 272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



jmi 



